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(54) A miniature electric motor. 



@ A miniature motor comprising a cylindrical 
case (1) closed at one end and having a perma- 
nent magnet (2) fixedly fitted adjacent the inner 
surface thereof. An end plate (6) closes the 
open end of the case (1) and has input terminals 
(8). A rotor (5) is rotatably supported by bear- 
ings (9,10) on the case (1) and the end plate (6). 
Power is fed to the input terminals via a prin- 
ted-circuit board (31) which is fitted to a con- 
nector-unit body (21), itself mounted on the end 
plate (6), The connector unit (20) has connector 
pins (22) fonned with retainer pieces (25) at one 
end for printed-circuit boards and contactor 
pieces (26) at the other ends for the input 
terminals (8). The connector-unit body is made 
of an insulating material and formed into a plate 
shape for fitting the motor end plate (6). 
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rotatabiy supporting a shaft 13, upon which the rotor 
is mounted. 

Reference 7 indicates a brush arm made of an 
electrically conductive material provided on the end 
plate 6, connected to an input terminal 8. The brush 
arm 7 makes sliding contact with the commutator 4 as 
the rotor turns. Thus, as electric current is fed to the 
input terminals 8 the motor operates in known manner 
to drive external equipment (not shown) via the rotat- 
ing shaft 13. 

The connector unit shown in Figure 2 has a body 

21 and connection elements 22. The body 21 is made 
of an insulating material and formed into substantially 
a plate shape, with the outer contour thereof substan- 
tially similar to that of the end plate 6. The connection 
elements 22 are made of an electrically conductive 
material and formed into a strip shape of an almost 
arc-segment shape, and fitted to the connector-unit 
body 21 , forming a pair. At the ends of each connec- 
tion element 22 are a retainer piece 25 and a contact 
26 formed by bending the ends thereof by pressing 
means, for example. The retainer pieces 25 cooper- 
ate to provide a mount for a printed circuit board 
(PCB) 31 within a recess 23, as described below. The 
contacts 26 serve to make electrical connections with 
the input terminals 8. 

The body 21 is also formed with a central opening 
24 to facilitate the mounting of the unit 20 on the end 
plate 6. A boss 12 is formed on the external face of 
the end plate 6 with lateral projections 27. When the 
unit is mounted, the boss 12 projects through the 
opening 24, and is held in place by the projections 27, 
as shown in Figure 6. 

As shown in Figure 3, recesses 28 are formed on 
the rear or inner surface of the body 21 to a depth cor- 
responding to the thickness of the connection ele- 
ments 22, and holes 29 and 30 are provided at the 
ends of the recesses 28 for receipt of the retainer 
pieces 25 and contacts 26 respectively. With the ele- 
ments 22 fitted to the body 21 , a PCB 31 can be read- 
ily mounted on the unit in the recess 23, as shown in 
Figure 4. This will normally be effected only after the 
unit 20 has been fitted to the end plate 6 of the motor. 
The PCB 31 can be held in position at a predeter- 
mined pressure by the elastic deformation of the re- 
tainer pieces 25. The PCB can be extracted by exert- 
ing a moderate degree of pulling force. 

In Figure 5 a lanced and raised part 32 formed in 
the middle of the contact 26 of a connection element 

22 is shown resiliency engaged with an input-termi- 
nal 8. as the connector unit 20 is mounted on the end 
plate 6, the lanced and raised part 32 makes contact 
with the input terminal 8 by a predetermined elastic 
force, thus establishing and maintaining an electrical 
connection. 

Figure 6 shows the mounting of the connector 
unit 20 on the end plate 6, as described above. Figure 
7 illustrates an alternative technique. In Figure 7, en- 



gaging pieces formed integrally with the connector- 
unit body 21 , with the tips thereof formed into an ar- 
rowhead shape protrude from the connector-unit 
body 21. Matching insertion holes 34 are provided at 

5 locations on the end plate 6 corresponding to the en- 
gaging pieces 33 and having locking parts 35. With 
this arrangement, as the connector unit 20 is mount- 
ed on the end plate 6 in the direction shown, the en- 
gaging pieces 33 enter the holes 34, and the tips of 

w the engaging pieces 33 are locked by the locking 
parts 35. 

In the embodiment of the invention shown in Fig- 
ures 8 to 10 the input terminals 8 are so-called female 
terminals existing on the end plate 6, unlike the male 

15 terminals shown in Figures 1 and 2. The contacts 26 
therefore extend away from the connector body 21 
such that they project into the end plate 6 when the 
unit 21 is mounted to engage the input terminals 8. In 
other respects, the construction of the unit of Figures 

20 8 to 10 is substantially the same as that previously de- 
scribed. 

The present invention offers the following partic- 
ular benefits. 

(1) PCBs can be mounted on a miniature motor 
25 merely by fitting a connector unit as described 

herein to the end plate of the miniature motor. 
This leads to a substantial improvement in work- 
ing efficiency. 

(2) The miniature motor of this invention has 
30 great versatility, and can satisfy both terminal 

specifications and PCB specifications, depend- 
ing on customers' needs. This lends itself to stan- 
dardization of miniature motors and helps reduce 
manufacturing costs. 

35 (3) Since the connector unit is compact in size, lit- 

tle or no modification is needed even after it is in- 
corporated in a miniature motor, this meets the 
market's needs for downsizing the motors. 
(4) The PCBs are detachable from the motors 

40 which facilitates maintenance of the motors dur- 

ing their working life. 



Claims 

45 

1. A miniature motor having a cylindrical case (1) 
closed at one end and a permanent magnet (2) 
fitted to the inner surface thereof; an end plate (6) 
closing the open end of case; a rotor (5) rotatabiy 

so supported by bearings (9,1 0) on the case (1) and 

the end plate (6); input terminals (8) mounted in 
the end plate (6); and means enabling a printed 
circuit board to be connected to the terminals in 
an electrical circuit for coupling the rotor to an 

55 electric power source 

CHARACTERISED IN THAT 

a connector unit (20) for a printed circuit board 

(31) is mounted on the input terminals (8), which 
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